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A successful treatment for hepatocellular carcinoma
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Abstract

Hepatocellular carcinoma (HCC) can be difficult to diagnose and treat in patients with Osler—Rendu—Weber disease due to
vascular malformation and regenerative nodular hyperplasia. In addition, percutaneous liver puncture should be avoided for
the diagnosis and treatment as the procedure carries a high risk of bleeding. We herein report the successful treatment of
HCC in a patient with Osler—Rendu—Weber disease using radiofrequency ablation (RFA) under laparoscopy. A 71-year-old
man with Osler—Rendu—Weber disease was admitted to our hospital for the treatment of HCC. He also had chronic hepatitis
C virus infection. The arterioportal shunts in the liver were detected by computed tomography (CT) and angiography. A
tumor 20 mm in size was detected as a defected-lesion in the hepatic segment IV during the portal phase by CT. RFA under
laparoscopy was performed for the curative treatment for HCC, with sufficient ablation obtained. Although the blood gushed
out from the needle tract at the end of the procedure, complete hemostasis was achieved promptly using coagulation forceps.
The post-operative course was favorable. Thus, laparoscopic RFA is a useful treatment modality for HCC in patients with
Osler—Rendu—Weber disease, as a hemostasis device can be used with direct visualization.
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Introduction

Osler—Rendu—Weber disease, also known as hereditary
hemorrhagic telangiectasia, is characterized by cutaneous
telangiectases and visceral vascular malformations, affecting
several organs, including the lung, brain and liver. Approxi-
mately 30-73% of patients with Osler—Rendu—Weber

< Kouichi Miura
miura385 @jichi.ac.jp

Division of Gastroenterology, Department of Medicine, Jichi
Medical University School of Medicine, 3311-1 Yakushiji,
Shimotsuke, Tochigi 329-0498, Japan

Department of Diagnostic Pathology, Jichi Medical
University School of Medicine, 3311-1 Yakushiji,
Shimotsuke, Tochigi 329-0498, Japan

Department of Gastroenterology, Dokkyo Medical
University, 880 Kitakobayashi Mibu, Shimotsuga,
Tochigi 321-0293, Japan

disease have involvement of the liver, with 8% of these
patients presenting with hepatic symptoms [1]. Hepatic
manifestations are categorized into three distinct clinical
types: arteriovenous shunts that cause high-output cardiac
failure, arterioportal shunts that cause portal hypertension
and biliary type, characterized by deformities in the bile
ducts. The most common type is high-output cardiac failure,
followed by portal hypertension and biliary type. Female
patients show a more severe clinical course and a higher rate
of complications than male [2].

Although the development of malignant liver tumors,
including hepatocellular carcinoma (HCC), is rare in patients
with Osler—Rendu—Weber disease, it is difficult to diagnose
and treat HCC due to regenerative nodular hyperplasia and
vascular malformations. While a few cases of HCC have
been reported in association with Osler—Rendu—Weber dis-
ease, the treatment was not always successful.
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We herein report a case of HCC successfully treated using
radiofrequency ablation (RFA) under laparoscopy without
any serious complications.

Case report

A 71-year-old Japanese man with Osler—Rendu—Weber dis-
ease was admitted to our hospital for the treatment of HCC.
He had been suffering from repeated episodes of epistaxis,
and his mother had Osler—Rendu—Weber disease. The patient
also had chronic hepatitis C virus (HCV) infection, and a
sustained viral response had not been achieved by interferon
monotherapy about 15 years earlier. On a physical examina-
tion, several angiomas were found on his lip. There were no
symptoms related to liver cirrhosis or heart failure, including
flapping tremor, edema, ascites, splenomegaly, and dyspnea.
An esophagogastroduodenoscopic examination showed no
gastroesophageal varices. Table 1 shows the laboratory data
on admission. Tumor markers for HCC, including Des-y-
carboxy prothrombin, were elevated.

On contrast bolus dynamic computed tomography, the
most peripheral portal vein as well as the portal trunk was
enhanced during the arterial phase (Fig. 1a, b), indicating
that arterioportal shunts were present. A tumor was detected
as a defected-lesion with a diameter of 20 mm during the

Table 1 Laboratory data on admission

Peripheral blood Biochemistry
WBC 4500/ul Total protein 6.8 g/dl
RBC 427 x 10%/ul Albumin 3.7 g/dl
Hemoglobin 10.5 g/dl BUN 14 mg/dl
Platelet 18.7x10%ul Creatinine 1.12 mg/dl
Coagulation T-Bil 0.49 mg/dl
PT% 67.5% D-Bil 0.18 mg/dl
PT-INR 1.33 AST 261U/
Viral marker ALT 23 1UN1
HCV genotype 1b ALP 330 IUN
HCV-RNA 6.3 LogIU/ml y-GTP 77 1UN
Tumor markers Amylase 127 1UN
AFP 10 ng/ml Na 142 mEq/1
DCP 336 mAU/ml K 3.8 mEq/1
Cl 109 mEq/1
Blood sugar 100 mg/dl
T-CHO 128 mg/dl
Triglyceride 43 mg/dl

RBC red blood cell, PT prothrombin time, AFP alpha-fetoprotein,
DCP des-y-carboxy prothrombin, BUN blood urea nitrogen, 7-Bil
total bilirubin, D-Bil direct bilirubin, AST aspartate aminotransferase,
ALT alanine aminotransferase, y-GTP vy-glutamyl transpeptidase,
T-CHO total cholesterol
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portal phase in hepatic segment IV, although enhancement
was not observed during the arterial phase (Fig. 1a—d).
Gadolinium-ethoxybenzyl-diethylenetriamine pen-
taacetic acid (Gd-EOB-DTPA)-enhanced magnetic reso-
nance imaging (MRI) showed that the tumor was not
enhanced in the arterial and portal phase (Fig. 2a, b). Then
the tumor was detected as a hypointense nodule in the hepa-
tobiliary phase (Fig. 2c). Angiographic imaging showed that
right and the left hepatic arteries diverged from the superior
mesenteric artery and the left gastric artery, respectively.
Angiography of the right hepatic artery showed that the con-
trast medium promptly appeared in the portal vein (Fig. 3a),
confirming the presence of the arterioportal shunts. In addi-
tion, dilated and meandering collateral veins appeared
immediately after the bolus injection of the contrast to the
right hepatic artery (Fig. 3b). Thus, the present case was
diagnosed as portal hypertension type. On an angiography
of the middle hepatic artery, a thin tumor stain was noted
(Fig. 3c). We highly suspected HCC based on the findings
obtained from CT, MRI and angiography. We selected RFA
under laparoscopy after the discussion on the treatment plan
with liver surgeons. Under general anesthesia, laparoscopy
was performed for RFA with sufficient informed consent
from the patient. On laparoscopic findings, nodal changes
were observed on the liver surface (Fig. 4a). In addition, spi-
der angioma-like capillary dilation was present on the liver
surface (Fig. 4b), which is specific for Osler—Rendu—Weber
disease. To determine the safest insertion route, vascu-
lar malformations were screened using ultrasonography
equipped with a color Doppler examination (TUS A-300,
TOSHIBA, Japan) under laparoscopy (Fig. 4c). A 21-gauge
guiding needle was inserted near the target under ultrasono-
graphic guidance in combination with laparoscopic visuali-
zation (Fig. 4d). A metallic sheath was inserted along the
guiding needle, and then the radiofrequency applicator was
accurately replaced in the planned position. We performed
ablation twice for HCC using a monopolar applicator with
an adjustable active tip (VIVA RF SYSTEM; STARmed Co.,
Goyang, Korea) for 17 min 53 s in total. Although the blood
gushed out from the needle tract even after the ablation
for the hepatic surface, complete hemostasis was achieved
using coagulation forceps (Fig. 4e, f). Postoperative CT scan
showed that the tumor had been sufficiently ablated without
post-treatment hemorrhage on the liver surface (Fig. le, f).
A histological examination revealed that the tumor was mod-
erately differentiated HCC (Fig. 5a). The background liver
was compatible with liver cirrhosis cause by chronic HCV
infection, with stages of inflammation and liver fibrosis of
grades 2 and 3—4 (Fig. 5b, c), respectively. The patient was
discharged without any complications 5 days after laparo-
scopic RFA. No recurrence of HCC has been observed at
1 year after the procedure. At present, alpha-fetoprotein
and Des-y-carboxy prothrombin dropped to 9 ng/ml and
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Fig. 1 Abdominal contrast-
enhanced CT scans (a, ¢, e axial
view; b, d, f coronal view).

a, b Arterial phase. Contrast
bolus dynamic CT scans show
enhancement of the most
peripheral portal veins as well
as the portal trunk (arrow), indi-
cating the presence of arterio-
portal shunts. ¢, d Portal phase.
A 20-mm tumor was detected as
a defected-lesion in hepatic seg-
ment IV (arrow). e, f Post-RFA.
The tumor is sufficiently ablated

30 mAU/ml, respectively. In addition, a sustained virological
response was achieved with 12 weeks of elbasvir/grazoprevir
treatment for the chronic HCV infection.

Discussion

We successfully treated HCC that developed in a patient
with Osler—-Rendu—Weber disease using laparoscopic RFA
without any serious complications. To the best of our knowl-
edge, this is the first such report.

HCC can be difficult to diagnose and treat in patients with
Osler—Rendu—Weber disease due to vascular malformation
and regenerative nodular hyperplasia. The high activity of
hepatocellular regeneration in Osler—Rendu—Weber disease
results in the development of nodular lesions, including focal

nodular hyperplasia (FNH) [3]. Indeed, the frequency of
FNH in patients with Osler—Rendu—Weber disease is 2.9%,
which is 100-fold greater than that of the general population
[4]. Hepatologists may have difficulty in differentiating the
diagnosis between HCC and FNH due to vascular malforma-
tion. In addition, a percutaneous liver biopsy for the diagno-
sis should be avoided because the procedure carries a high
risk of bleeding. HCC was highly suspected based on the
findings of CT, MRI and angiography, which showed a lack
of typical FNH, including hypodense scarring at the center
and fine radiating septations. In addition, the background
was HCV-infected liver, which is prone to HCC develop-
ment. A histological examination also confirmed that the
tumor was moderately differentiated HCC.

Although RFA is recommended for the treatment of a sin-
gle HCC lesions < 3 cm in diameter according to the BCLC
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Fig.2 Gd-EOB-DTPA-
enhanced MRI. a Arterial
phase. The tumor is isointensity
(arrow). b Portal phase. The
tumor is slight hypointensity
(arrow). ¢ Hepatobiliary phase.
The tumor is well-demarcated
hypointensity (arrow)

Arterial phase Portal phase

Hepato-biliary
phase

Fig.3 Angiography of the
right hepatic artery (a, b) a
and the middle hepatic artery
(c). a The portal vain (arrow
head) is enhanced after a few
seconds by bolus injection of
the contrast medium to the right
hepatic artery (arrow). b Dilated
and meandering collateral

veins (arrow head) are noted,
indicating portal hypertension.
Extrahepatic blood flow was
refluxed from the portal vein

to the left gastric vein. ¢ A thin
tumor stain is noted after the
bolus injection of contrast to the
middle hepatic artery (arrow)

Angiography of | Angiography of
the right the right
hepatic artery hepatic artery
(A few seconds) |(Several seconds)

Angiography
of the middle
hepatic artery

y
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therapeutic algorithm [5], there is a high risk of hemorrhage  arterial chemoembolization (TACE) therapy may be an alter-
due to intrahepatic shunts in Osler—Rendu—Weber disease. ~ native modality for treating HCC, Lee et al. [6] reported
To the best of our knowledge, no reports have described  that three sessions of TACE were ineffective for treating
the treatment of HCC using RFA. Although transcatheter =~ HCC that developed in a patients with Osler—Rendu—Weber
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Fig.4 RFA under laparoscopy.
a There are multiple nodal
changes on the liver surface. b
Spider angioma-like capillary
dilation on the liver surface
(arrow). ¢ Imaging obtained by
color Doppler ultrasonography
shows the dilated and mean-
dering portal vein (arrow) and
intrahepatic vessels. d A RFA
applicator is inserted into the
target under ultrasonographic
guidance (arrow). e Hemor-
rhage from the needle tract at
the removal of the RFA applica-
tor. f Complete hemostasis is
achieved using coagulation
forceps

disease and severe deterioration of the liver function was
observed after the TACE procedures. The presence of shunts
may induce biliary ischemia after TACE [7]. While ortho-
topic liver transplantation is another choice of treatment
for HCC in Osler—Rendu—Weber disease patients [8], the
shortage of donor livers remains a serious issue. Although
Gaujoux et al., reported that liver tumors were successfully
resected in patients with Osler—Rendu—Weber disease. How-
ever, liver resection in patients with Osler—Rendu—Weber
disease is limited for selected cases [9].

In the present case, we performed RFA under laparos-
copy. One of the merits of laparoscopy is the easy con-
trol of hemorrhagic complications [10]. Indeed, while
hemorrhage did occur at the needle tract in this case, we
were able to achieve complete hemostasis using coagula-
tion forceps under direct visualization. This method can

be applied to manage bleeding from the abdominal wall.
Casaccia et al. [11] also support the benefit of direct visu-
alization in the laparoscopy when active bleeding devel-
oped at the puncture or trocar access sites. Santambrogis
et al. [12] reported 64 cases of complete hemostasis in 88
patients with cirrhosis who received laparoscopic RFA for
HCCs. In fact, laparoscopic RFA are safe and effective
therapeutic option when patients are ineligible for percu-
taneous RFA due to abnormal coagulation tests and throm-
bocytopenia [13, 14]. Thus, locoregional modalities, such
as RFA under laparoscopy are useful for treating HCC
when available.

In conclusion, we propose that RFA under laparoscopy
is a useful modality for treating malignant tumors, includ-
ing HCC, in patients with Osler—Rendu—Weber disease.
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Tumor Non-tumor tissue
H&E staining H&E staining
(x 200) (x 100)

Non-tumor tissue
Azan staining
(x 100)

Fig.5 A pathological assessment by H&E and Azan staining. a The
tumor is moderate differentiated HCC (H&E). b The background
inflammation is grade A2 (H&E), a moderate inflammation. ¢ The
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